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INTERNAL TEST AND MANIPULATION OF 
AN APPLICATION 

TECHNICAL FIELD 

[0001] The subject description relates to application design 
and development, and more particularly to tests and manipu 
lation of an application in a consolidated development and 
design component. 

BACKGROUND 

[0002] In software engineering, application development 
and design are synergistic endeavors. The former deals pri 
marily with functionality of an application, as well as its 
software implementation, while the latter largely focuses in 
implementation aspects directly related to application usabil 
ity and related aspects, such as user experience. The impor 
tance of design becomes readily apparent when it noted that in 
several business areas, applications typically offer nearly the 
same functionality among competing market offerings. Thus, 
elements such as user experience can become a differentiator 
that can promote market-share gains and retain users. 
[0003] A key facet of user experience is the quality of an 
application, which not only is measured through functionality 
but also in terms of the correctness of the application. As an 
example, an application that manages an inventory of a 
wholesale produce and meat delivery enterprise needs accu 
rate information regarding the inventory status as mo st of the 
products typically are perishable. In another example, an 
application that generates investment strategies based on 
advanced mathematical algorithms needs to be reliable, as 
inaccuracies in processing data can result in signi?cant ?nan 
cial loss to investors. Typically, applications that manage 
inventory or forecast ?nancial markets are complex applica 
tions; however, other applications are becoming highly com 
plex as a result of integration of functionalities and increased 
market share. Such complexity can lead to a higher and more 
critical number of mistakes. Therefore, access to internal 
aspects of the functionality of an application, such as internal 
data structures, becomes critical to the success of customers 
and vendors alike. Generally, access to internal data is limited 
or inaccurate, particularly when an application is probed 
through external means. Lacking reliable internal data can be 
detrimental to superior quality and hence to user satisfaction 
and market share gains. 

SUMMARY 

[0004] The following presents a simpli?ed summary of the 
innovation in order to provide a basic understanding of some 
aspects of the invention. This summary is not an extensive 
overview of the invention. It is intended to neither identify key 
or critical elements of the invention nor delineate the scope of 
the invention. Its sole purpose is to present some concepts of 
the invention in a simpli?ed form as a prelude to the more 
detailed description that is presented later. 
[0005] System(s) and method(s) are provided for testing 
and manipulating an application at design time. Test and 
manipulation is accomplished in a client-server con?guration 
coordinated by a communicator object, which enables invo 
cation of a test in the client end on the server end. The 
communicator object is created as a part of a communication 
framework that connects the client end, embodied embodied 
in a test and manipulation component, with the server end 
which includes an application development component 
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including a designer component. Tests applied to the appli 
cation at design time can be developed in the client end can be 
stored in a library store. A client end test-object conveys a test 
to a server test-object through a remoting channel and over 
disparate processes. A service in the application development 
component intermediates communication across a communi 

cator thread, associated with a test or a manipulation, and a 
designer thread. In response to a test, information is received 
in the client end as a serialized wrapper object. Serialization 
facilitates inter-process communication. Manipulation of the 
application is accomplished by deserialiZing and modifying 
the received information, and then transmitting the informa 
tion in a serialiZed object through the remoting channel via 
the intermediary service component. 
[0006] Testing can be employed to pro?le an application at 
design time, either periodically or at predetermined times 
during design. Combined with an optimiZation component 
that utiliZes an application’s pro?le and user intelligence4e. 
g., user demographics, consumer behavior, indicia prefer 
ence, and so forthimanipulation can optimiZe an application 
design, improving application’s functionality as well as a user 
experience. 
[0007] To the accomplishment of the foregoing and related 
ends, the following description and the annexed drawings set 
forth in detail certain illustrative aspects of the claimed sub 
ject matter. These aspects are indicative, however, of but a few 
of the various ways in which the principles of the claimed 
subject matter may be employed and the claimed subject 
matter is intended to include all such aspects and their equiva 
lents. Other advantages and novel features of the claimed 
subject matter will become apparent from the following 
detailed description of the claimed subject matter when con 
sidered in conjunction with the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] FIG. 1 illustrates a block diagram of an example 
system to test and manipulate an application according to an 
aspect of the subject innovation. 
[0009] FIG. 2 is a block diagram of an example communi 
cation framework among a test and manipulation component 
and an application development component in accordance 
with an aspect of the subject speci?cation. 
[0010] FIGS. 3A and 3B are schematic diagrams that illus 
trate, respectively, traf?c among processes in the case of a test 
and of a manipulation of a designed, or in-design, application. 

[0011] FIG. 4 illustrates a block diagram of an example 
system to optimiZe an application through a test and manipu 
lation component according to an aspect disclosed herein. 

[0012] FIG. 5 illustrates a block diagram of an example 
system that optimiZes functionality and design of a ?rst appli 
cation based on user intelligence and a second, dependent 
application. 
[0013] FIG. 6 presents a ?owchart of an example method 
for loading a test object server and a test object. 

[0014] FIG. 7 presents a ?owchart of an example method 
for communicating across processes to facilitate testing and 
manipulating an application. 
[0015] FIGS. 8A and 8B present ?owcharts of example 
methods for receiving an obj ect in response to a test applied to 
an application and manipulating an application according to 
an aspect of the subject innovation, respectively. 
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[0016] FIGS. 9A and 9B present ?oWcharts of example 
methods for optimizing an application through gathering 
information on the application in accordance With aspects of 
the subject disclosure. 
[0017] FIGS. 10 and 11 illustrate computing environments 
for carrying out various aspects described herein. 

DETAILED DESCRIPTION 

[0018] The present innovation is noW described With refer 
ence to the draWings, Wherein like reference numerals are 
used to refer to like elements throughout. In the folloWing 
description, for purposes of explanation, numerous speci?c 
details are set forth in order to provide a thorough understand 
ing of the present invention. It may be evident, hoWever, that 
the present invention may be practiced Without these speci?c 
details. In other instances, Well-knoWn structures and devices 
are shoWn in block diagram form in order to facilitate describ 
ing the present innovation. 
[0019] As used in the subject speci?cation, the terms 
“object,” “module,” “component,” “system,” and the like are 
intended to refer to a computer-related entity, either hard 
Ware, a combination of hardWare and softWare, softWare, or 
softWare in execution. For example, a component may be, but 
is not limited to being, a process running on a processor, a 
processor, an object, an executable, a thread of execution, a 
program, and/or a computer. By Way of illustration, both an 
application running on a server and the server can be a com 

ponent. One or more components may reside Within a process 
and/ or thread of execution and a component may be localized 
on one computer and/or distributed betWeen tWo or more 

computers. Also, these components can execute from various 
computer readable media having various data structures 
stored thereon. The components may communicate via local 
and/ or remote processes such as in accordance With a signal 
having one or more data packets (e. g., data from one compo 
nent interacting With another component in a local system, 
distributed system, and/ or across a netWork such as the Inter 
net With other systems via the signal). 
[0020] Moreover, the term “or” is intended to mean an 
inclusive “or” rather than an exclusive “or”. That is, unless 
speci?ed otherwise, or clear from context, “X employs A or 
B” is intended to mean any of the natural inclusive permuta 
tions. That is, if X employs A; X employs B; or X employs 
bothA and B, then “X employs A or B” is satis?ed under any 
of the foregoing instances. In addition, the articles “a” and 
“an” as used in this application and the appended claims 
should generally be construed to mean “one or more” unless 
speci?ed otherWise or clear from context to be directed to a 
singular form. 
[0021] In the subject speci?cation, system(s) and method 
(s) are provided for testing and manipulating an application at 
design time. Test and manipulation is accomplished in a cli 
ent-server con?guration coordinated by a communicator 
object. A client end test-object conveys a test to a server 
test-object through a remoting channel and over disparate 
processes. A client end is embodied in a test and manipulation 
component, While a server includes an application develop 
ment component that comprises a designer component. A 
service in the application development component interme 
diates communication across a test/manipulation thread, 
associated With a test or a manipulation process, and a 
designer thread Within a designer process. In response to a 
test, information is received in the client end as a serialized 
Wrapper object. Serialization facilitates inter-process com 
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munication. Manipulation of the application is accomplished 
by deserializing and modifying the received information, and 
then transmitting the information in a serialized object 
through the remoting channel via the intermediary service 
component. Testing and manipulation can be employed syn 
ergistically to optimize an application design, improving 
application’s functionality as Well as a user experience. Such 
aspects of the subject innovation are described in detail 
beloW. 

[0022] FIG. 1 illustrates a block diagram of an example 
system 100 to test and manipulate an application Within an 
application designer for the purpose of test automation and 
validation, as Well as dynamic design. Test and manipulation 
component 110, Which includes a library store 115 and a risk 
mitigation component 118, accesses an application develop 
ment component 120 that comprises a designer component 
(or designer layer) 125 coupled to an application 135. Testing 
and manipulation of application 135 takes place through 
designer component 125, and communication can take place 
remotely through a communication frameWork 160, Which 
can facilitate conveying information among components 110 
and 120. The information can be conveyed in response to a 
test or supplied as part of a modi?cation to application 135. 
Methods in library store 115 comprise a set of libraries avail 
able to test and manipulation component 110, Which can be 
employed to test application 135 at design time as Well as 
runtime, and manipulate it. The methods in the library store 
115 can be created outside the application development appli 
cation component 120, and can be customized for an appli 
cation (e.g., application 135). Through methods in method 
library 115, test and manipulation component 110 can expose 
information related to application 135 that a debug compo 
nent (not shoWn) associated With designer component 125 
typically Would not expose to a user. Such “intemal” infor 
mation in connection With an application can offer insights in 
the operation of an application and its suitability for a speci?c 
task. In an aspect, the methods can be embodied in dynamic 
linked libraries. It should be appreciated that a test or modi 
?cation can occur in a different process from the process 
associated With designer component 125, in connection With 
design of application 135, Within application development 
component 120. 
[0023] Risk mitigation component 118 can ensure that 
internal tests and manipulation of an application do not com 
promise sensitive information processed by the application, 
either at design time or runtime. In an aspect, risk mitigation 
component 118 can enforce reading data from Within a tested 
application (e.g., application 135) in order to maintain sub 
stantially the same behavior of the application during a test as 
When the application is not being tested. Enforcing such 
behavior can take place through screening the set of library, 
stored in library store 115, to verify that the method called to 
apply a test operates on data internal to the application. It 
should be appreciated that generally an application (or a 
system) that is probed can substantially change as a result of 
an applied test (note that in the case of manipulation, a behav 
ior of an application can be intentionally changed): As 
described hereinafter, a test of an application is facilitated by 
the test and manipulation component 110 through creation of 
an extension server or an additional plug-in, such extension 
server or plug-in can result in the change of behavior of the 
application. Thus, risk mitigation component 118 facilitates 
preventing such changes in order to prevent application deg 
radation as the result of a test or manipulation. It is noted that 
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depending on the architecture of the application (e.g., appli 
cation 135), risk of application degradation is loWer, as in the 
case of an architecture Where the application’s core internal 

features (e.g., capability to shoW context menus) are also 
added to the application through a plug-in system substan 
tially similar to the one utiliZed by a test and manipulation 
component (e.g., component 110) as described herein. In 
such an application embodiment, a number of plug-ins 
present in the application fail to increase dramatically When a 
test is performed, as it is the case in an application that do not 
support features trough plug-ins. (An increase from N feature 
plug-ins to N+l plug-ins including a test plug-in typically can 
cause lesser changes in code path compared to introducing a 
test plug-in in an application that does not posses a feature 
plug-in (e.g., NIO.) 
[0024] In an aspect, application 135 is an object-oriented or 
component-oriented application, Where code that provides 
functionality to the application includes classes and metadata 
that can describe said classes and associated methods Which 
confer the application its functionality. As an example, the 
code can be managed code Within the Microsoft® .NET 
Common Language Runtime (CLR), based on high-level lan 
guages such as Microsoft® Visual Basic, Microsoft® C#, 
JavaTM, Smalltalk, C++, Delphi, Perl, and so on. Application 
development component 125 further includes a metadata 
store 145 and a class store 155, Which can include metadata 
and class information that characterizes application 135. It is 
noted that dependencies and class hierarchies can also be 
stored in class store 155. Metadata and classes in application 
135 code can be associated, With metadata primarily describ 
ing the classes in the application 135 as Well as in other 
classes in class store 155. The inclusion of metadata in the 
classes present in the code of application 135, and classes that 
describe features associated With the application 135, can 
provide for extending such classes. Such an extensibility 
model can be exploited by test and manipulation component 
110 to collect information on application 135 or modify said 
application, and can be supported by designer component 
125. In an example designer component 125, an extensibility 
model can be based on an Extension base class and associated 
ExtensionServer class Which can afford access to services for 
extensions (e.g., modi?ed classes)ithe services available 
through the designer component 125ias Well as ensure 
adequate dependencies are maintained among multiple 
extensions. Moreover, Within the example designer compo 
nent 125, ExtensionServer can access an EditingContext class 
(via a Context property) Which provides access to designer 
services. It should be appreciated that designer services can 
be native to the designer component (e.g., designer compo 
nent 125) or can be effected through an application develop 
ment component (e. g., component 120). Typically, there can 
be a single ExtensionServer and multiple Extension classes, 
each Extension corresponding to the creation of some element 
on a designer surface. It should be appreciated that other 
objects/classes that modify existing classes by introducing 
custom attributes through extensions, and access available 
services to a designer component (e.g., component 125) 
through a server object, can be utiliZed to implement an 
extensibility model. Such alternative objects/classes are 
Within the scope of the subject speci?cation. 
[0025] Designer component 125 can employ the contents 
of stores 145 and 155 When incorporating features in the 
design of an application (e. g., application 135). In an aspect, 
designer component 125 comprises a graphical user interface 

May 14, 2009 

(U I) that includes a designer surface (not shoWn) and a selec 
tion component (not shoWn) that provides With accessing 
metadata store 145 and class store 155. In another aspect, said 
features can determine a user experience When interacting 
With an application (e.g., application 135); for instance a 
feature can be a check box, a radio button, a ?eld box (to input 
data from an input device such as a keyboard, keypad, stylus, 
touch screen, and so on) in a user interface, etc. Through the 
extensibility model supported by designer component 125, 
When extending a speci?c design feature (e.g., introducing 
speci?c attributes in a class associated With an adorner, Which 
result in an alternative behavior of the adomer) a created 
Extension is the relevant object. An associated Extension 
Server provides a mechanism to manage extant dependencies 
When introducing the extended speci?c feature in the 
designer component. 
[0026] Test and manipulation component 110 can exploit 
extensibility in order to access (via communication frame 
Work 160) (i) services available to designer component 125, 
services Which afford testing and manipulating an application 
(e.g., application 135), and/or (ii) invoke methods residing in 
library component 115 to test and manipulate said applica 
tion. Test and manipulation component 110 can create an 
extension (e.g., TestHookExtension), or test object, that facili 
tates information retrieval from application 135 through 
designer component 135. Such an extension is associated to a 
corresponding extension server (e.g., TestHookExtension 
Server), and is tied into the creation of any feature object (e. g., 
class FrameWorkElement) in designer component 125. In one 
aspect, TestHookExtension targets a ModelHierarchyService, 
Wherein a Root object provides access to a topmost element 
(or feature) being designed and, for example, methods that 
afford accessing the topmost element’s children. It is noted 
that While the ModelHierarchyService tends to return things of 
type “object”, they can be cast to Item, Which gives access to 
Properties, and naming information. 
[0027] In addition, or alternatively, test and manipulation 
component 110 can utiliZe a plug-in component (not shoWn) 
that does not rely on an extensibility model to conduct test and 
manipulation of an application (e.g., application 135) 
coupled to a designer component (e.g., component 125). Such 
a plug-in component can reside in test and manipulation 
component 110, and can provide for running test/manipula 
tion code in a process that is to be tested or manipulated 
Within the designer component (see beloW). It should be 
appreciated that said plug-in component can also instantiate 
an extension server to access services that afford said test/ 
manipulation code. 
[0028] Test and manipulation component 110 also can 
establish aspects of communication frameWork 160 that 
facilitates to transmit information among processes associ 
ated With test and manipulation component 110 and designer 
component 125 (via application development component 
120). Next, aspects of extension and extension server cre 
ation, as Well as communication frameWork 160 are dis 
cussed. Such aspects are illustrated With code snippets asso 
ciated With class de?nitions for example classes 
TestHookExtensionServer and TestHookExtension. 

[0029] Creation of extension server/plug-in applicationi 
As discussed above, to exploit an extensibility model to test 
and manipulated a designed or in-design application, creation 
of an extension server class is necessary. In an aspect, to 
bene?t from an example designer component editing model, 
Which provides services for the designer component, creation 



US 2009/0125886 A1 

of an extension server can be effected when the designer 
component is initialized. An example creation mechanism 
includes, as discussed above, tying the creation of the exten 
sion server (e.g., TestHookExtensionServer) through a class 
associated to a feature element (e.g., FrameWorkElement) 
when said feature is ?rst created in a designer surface of a 
designer component (e.g., component 125). As an example, 
creation of TestHookExtensionServer entails creation of 
extension class TestHookExtension, which, in an aspect, 
inherits from Extension and requires the TestHookExtension 
Server to manage it. The following is an example code snippet 
that implements the test extension class accordingly, and is 
appropriate for a designer component in Microsoft® Visual 
Studio: 

[ExtensionServer(typeof(TestHookExtensionServer))] 
public class TestHookExtension : Extension { 

public TestHookExtension( ) { 

In addition, it is necessary to set up the extension server and 
indicate that is works with test extension TestHookExtension: 

public class TestHookExtensionServer : 
ExtensionServer<TestHookExtension> { 

public TestHookExtensionServer(ExtensionMa.nager manager) 
: base(manager){ 

It should be appreciated that the extension server acts as a 
plug-in component that provides services to a designer com 
ponent (e.g., component 125). 
[0030] Creation of test extensioniTo ensure creation of 
TestHookExtension upon ?rst creating a feature in the surface 
designer, it is necessary to establish the class is required. A 
possible manner to accomplish that is to add an attribute to 
FrameWorkElement class that establishes: [Extension(typeof 
(TestHookExtension))]. Typically, library infrastructures in an 
application development component, such as component 
120, prevent a user from introducing such an extension. How 
ever when an application development component (e.g., com 
ponent 120), or a designer component (e.g., component 125) 
adopt a CLR, attributes to class (e. g., class extension) can be 
added via a metadata store (e.g., metadata store 135). To the 
accomplishment of that, an attribute table associated with the 
test extension (e.g., TestHookAttributeTable) is to be created 
and registered with the designer component (e.g., designer 
component 125). 
[0031] Regarding communication framework 160, a par 
ticular framework is to be established for communication 
among processes, e.g., remote testing and manipulating (or 
remoting) and application designing. A possible, example 
approach to the subject inter-process communication (IPC) is 
CLR remoting. It should be appreciated that in the case appli 
cation development component operates with Microsoft® 
Visual Studio, CLR remoting is native to the component. An 
alternative for lPC is to transfer memory-mapped ?les. It 
should be appreciated that substantially any multi-thread 
communication suite can be utiliZed for IPC; however, 
adequate dependencies need to be established. 
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[0032] CLR remoting as an instance of communication 
framework 160 to convey information among test and 
manipulation component 110 and designer component 125, 
affords at least three remoting patterns: (i) Single Call. The 
subject objects can service one and only one incoming 
request coming in. Single call objects can be useful in sce 
narios wherein the objects are required to do a ?nite amount 
of work, e. g., introduce metadata in a speci?c set of classes in 
a class store. Such objects typically are not required to store 
state information (in connection with a particular test or with 
a particular design in connection with an application (e.g., 
application 135)), and cannot retain state information 
between method calls, such as an invocation of a method that 
resides in method library 115. It is noted that single call 
objects can be con?gured in a load-balanced fashion. 
[0033] (ii) Singleton Objects. Such objects correspond to 
objects that can service multiple clients and hence share data 
by storing state information between client invocations. 
Singleton object can be useful in cases in which data needs to 
be shared explicitly between clients, in addition to cases 
wherein overhead of creating and maintaining objects is sub 
stantial. 
[0034] (iii) Client-Activated Objects (CAO). CAO are 
server-side objects that can be activated upon request from a 
client. Such a manner to activate server objects is similar to 
component object model (COM) co-class activation. When a 
client submits a request for a server object using a “new” 
operator, an activation request message is sent to the remote 
application. In an aspect, the server then creates an instance of 
the requested class and returns an ObjRef back to the client 
application that invoked it. A proxy (e.g., communicator 
proxy component 240) is then created on the client side (e. g., 
test and manipulation component 110) using the ObjRef. The 
client’s method calls (e.g., a method within a set of libraries 
stored in library store 115) can be executed on the proxy. 
Client-activated objects can store state information between 
method calls for its speci?c client and not across different 
client objects. Each invocation of “new” returns a proxy to an 
independent instance of the server type. 
[0035] In an aspect, CAO objects can facilitate creation of 
objects in the application development component 120, and 
designer component 125, by the test and manipulation com 
ponent 110. 
[0036] Each of the remote patterns (i)-(iii) require a remot 
ing channel for tra?ic (e.g., result of method calls, object 
manipulation, data, and so on) communication. In an aspect, 
CLR remoting provides an IPCChannel that can allow in 
memory communication, an HttpChannel that employs a 
SOAP protocol for communication, based on the Hypertext 
Transfer Protocol, and a TCPChannel that communicates traf 
?c with a Transmission Control Protocol, employing a binary 
formatter to serialize traf?c. It should be appreciated that a 
selected channel can be a wireless channel, wherein protocols 
for the transport layer are compatible with wireless remote 
communication. 
[0037] It should be appreciated that test and manipulation 
of an application (e.g., application 135) through a designer 
(e.g., designer component 125) according to aspects dis 
closed herein canbe exploited in substantially any application 
development component, such as Microsoft® Visual Studio, 
Windows Forms, Oracle Developer Tool, IBM® Rational® 
System Developer, and so forth. 
[0038] FIG. 2 is a block diagram of an example communi 
cation framework 160 based on CLR remoting. Communica 
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tion takes place via a communicator component 210. Such 
communicator component 210 can be characterized by a class 
termed TestCommunicator, Which represents an object With 
methods to invoke from test and manipulation component 
110iconsidered a client Within communication framework 
160ion the designer component 125 (via application devel 
opment 120), Which is deemed a server Within communica 
tion framework 160. A communicator proxy 240 facilitates 
calling a method through the communication frameWork 160 
on communicator component 210. In an aspect, communica 
tor component 210 and communicator proxy 240 can provide 
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ing model; and (2) DesignPropertyInfo, Which can Wrap an 
ItemProperty from a designer component’s editing model. 
[0039] BeloW are examples of code snippets to instantiate 
TestCommunicator in the server end (e.g., designer compo 
nent 125) and the client end (e.g., test and manipulation 
component 110). It should be appreciated that, in example 
communication frameWork 160, channel 220 is selected to be 
IPCChannel and such selection is re?ected in the example 
snippets corresponding to the instantiation of TestCommuni 
cator. Additionally, channel 220 is assigned a speci?c URL to 
effect communication of serialized content, as discussed 
above. 

(i) Server: 
IPCChannel serverChannel; 

private void Start( ) { 
if (serverChannel == null) { 

// Create the server channel. 
serverChannel = neW IpcChannel(“localhost:432l”); 

SysternRuntime.Remoting.Channels.ChannelServices.RegisterChannel(serverChannel); 
RemotingCon?guration.ApplicationNaIne = “AppToTest”; 

RemotingCon?guration.RegisterActivatedServiceType(typeof(TestComrnunicator)); 

(ii) Client: 
System.Runtime.Remoting.Channels.ChannelServices.RegisterChannel(neW 
IpcChannel( )); 
RemotingCon?guration.RegisterActivatedClientType(typeof(TestComrnunicator), 
“ipc://localhost:432l/AppToTest”); 

TestCommunicator communicator = neW TestCommunicator( ); 

for communicating among disparate processes involved in 
test and manipulation: (a) a test thread in a process Within test 
and manipulation by component 110, and (b) a designer 
thread in a process associated With designer component 125 
acting on application 135. In another aspect, to Work correctly 
Within the example CLR remoting, a restriction on TestCom 
municator class can exist Which requires said class to inherit 
a disparate class, e.g., MarshalByRefObject, associated With 
serialization of objects conveyed by reference via the com 
munication frameWork 160. It should be appreciated that 
Within CLR remoting, Which is an example communication 
frameWork 160, to convey object across process boundaries 
said object are to be serializable objectsie.g., objects that 
can be represented as a binary stream or binary coded pack 
agesias non-serialized objects can have references to 
memory in one process (e.g., a testing and manipulating 
method) that fail When “referred to” in a remaining process 
(e. g., designing of an application). It should further be appre 
ciated that in case of inter-thread communication substan 
tially all data types in an application are readily accessible 
Without serialization; hoWever, in the test and manipulation of 
an application as is disclosed herein, communication is 
effected among processes (e.g., inter-process communica 
tion) and serialization of Wrapper object becomes necessary. 
Namely, data is Wrapped into strings and integers before 
being sent to a test and manipulation process in test and 
manipulation component 110. Because of the aforemen 
tioned restriction, items cannot be sent directly from an edit 
ing model in a designer component (e. g., designer component 
125) to a test and manipulation component (such as compo 
nent 110). In addition, or alternatively, in an aspect, Wrapper 
objects that are serializable can be created and sent across 
processes; for instance, (1) Designltem, Which can Wrap an 
Item from a designer component (e.g., component 125) edit 

It is noted that the in the above snippet, IPC channel port is 
illustrative. It is noted that the server code has to “register” the 
server end in the communication frameWork 160 before the 
client end code can communicate. In an aspect, for test and 

manipulation component 110, the need to register the server 
end can result in creation failure of the TestCommunicator 
object in test and manipulation component 110 in cases 
designer component 125 fails to be active. 

[0040] In case of performing test and manipulation of an 
application utilizing a plug-in component, a TestCommunica 
tor object is also to be registered and started, as illustrated in 
the example code snippet beloW. Plug-in component is asso 
ciated With a TestHook class. 

public interface IApplicationPlugin { 
public void Register( ); 

class TestHook : IApplicationPlugin { 
public void Register( ) { 
Statt( ); 

private void Start( ) { 
if (serverChannel == null) { 

// Create the server channel. 
serverChannel = neW IpcChannel(“localhost:4321”); 

ChannelServices.RegisterChannel(serverChannel); 
RemotingCon?guration.ApplicationNaIne = “AppToTest”; 

RemotingCon?guration 
RegisterActivatedS erviceType(typeof(TestCommunicator)) 
a 

[0041] It should be appreciated that in test and manipula 
tion component 110, communication frameWork 160 com 
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prises a proxy component, necessary for communication as 
discussed above in connection With the CA0 remoting pat 
tern. 

[0042] It is noted that, in an aspect, TestCommunicator 
object does not load in the designer thread (e.g., server end 
process) associated With designer component 125 When act 
ing on an application (e.g., application 135). Therefore, com 
municator object TestCommunicator can be unable to convey 
tra?ic to a designer component’s editing model as said object 
cannot be designed to be thread-safe, in addition to possible 
engineering aspects, such as lack of multi -thread traf?c, of the 
application development component (e.g., component 120) in 
Which the designer component resides. To adequately com 
municate With TestHookExtensionServer, communicator 
component 210 employs an intermediary service component 
230 that can be provided by the application development 
component 120; as an example, in Microsoft® Visual Studio 
the intermediary service component corresponds to a “dis 
patcher” service provided by WindoWs Presentation Founda 
tion. In another aspect, TestHookExtensionServer can provide 
a method termed InvokeMethod that alloWs for proper access 
based on a dispatcher service. The folloWing example code 
snippet illustrates invocation of the method that employs the 
dispatcher service, embodied in the intermediary service 
component in an example application development compo 
nent that employs WindoWs Presentation Foundation. 

public object InvokeMethod(Delegate method) { 
return idisp atcher. Invoke(DispatcherPriority. Send, 

method); 
}. 

[0043] FIGS. 3A and 3B are schematic diagrams that illus 
trate, respectively, tra?ic exchange among tWo processes in 
the case of a test and of a manipulation of a designed, or 
in-design, application. Diagram 300 illustrates a test 335 of 
an application (for example application 135; not shoWn) con 
veyed from test process 305 to designer process 315. Test 
process 305 includes a test thread 310, While designer process 
includes tWo threads: designer thread 320 and communicator 
thread 330. Communicator thread originates from creation 
and initialiZation of a communicator component, such as 
TestCommunicator (see above). Communication among 
designer thread 320 and commtmicator thread 330 is accom 
plished through intermediary service component 230, by 
exploiting a dispatcher service as discussed above. A test can 
include invoking substantially any of the methods Within the 
set of libraries stored in library store 115. Moreover, veri? 
cation of the internal state of an application can be accom 
plished With a test (e.g., test 335). As an example, a test can be 
a GetAllItems test, Which retrieves substantially all of a design 
model item controls in a designer form. Additionally, another 
example test can be a GetLayout method, Whence actual siZes 
of controls employed on a user interface and loaded during 
design time, or execution, by a design component can be 
retrieved. A test typically elicits a response, Which can 
include conveying an object 345 (e.g., a class, a method, 
metadata, data, and so on). As mentioned above, inter-process 
communication of the response from designer process 315 to 
a test process 305 can be accomplished through serialization 
of the response’s content (see above). Received content in test 
process 305 is deserialiZed in the test and manipulation com 
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ponent (e.g., component 110) that executes the test process. 
DeserialiZed content can be post-processed for analysis. 

[0044] Diagram 350 illustrates a manipulation of an appli 
cation (for example application 135; not shoWn) conveyed 
from test process 305 to designer process 315 through chan 
nel 220. Intermediary service component 230 facilitates com 
munication among a designer thread 320 and communicator 
thread 330, by exploiting a dispatcher service (e. g., Dis 
patcher in WindoWs Presentation Foundation) available to 
application development component 120. Manipulation can 
be effected by substantially any of the methods included in a 
set of libraries in library store 115 as Well as libraries available 
to application development component 120. In an aspect, 
manipulation can comprise calling a method in a library to 
manipulate a external control devices associated With an 
application (e.g., application 135), such as a mouse, key 
board, joystick, an so on. In another aspect, a manipulation 
may consist of changing metatada associated With attributes 
in classes Within the application’s code to indicate that certain 
aspects of the application that can be necessary to monitor/ 
test. For example, in business intelligence, a data mining 
application analyZing an enterprise data can estimate the risk 
of losing a customer to a competitor; manipulation 360 can 
modify attributes of classes and methods Within the applica 
tion to persist such information to either a ?le or a database for 
compilation and further analysis (e.g., a time series analysis 
of risk, or clustering of customers of the enterprise according 
to risk). In another aspect, manipulation can be effected at 
design time or execution of an application, Wherein classes in 
an application’s code are retained Without change; hoWever, 
the design instance is modi?ed such as altering a design 
feature including, for example, eight radio buttons to a feature 
comprising three check boxes and ?ve radio buttons. It should 
be appreciated that other possible changes in user experience 
are possible at design time or during execution. It is noted that 
classes and metadata corresponding to the application are 
loaded by an application development component (e.g., com 
ponent 120) at the time of retrieving an application for (re) 
design. Therefore, manipulation thereof can be effected 
through a designer component according to aspects described 
hereinbefore. 

[0045] FIG. 4 illustrates a block diagram of an example 
system 400 to optimiZe a designed, or in-design, application 
through a test and manipulation component 410. A method 
library store 415 behaves and functions in substantially the 
same manner as library store 115, containing a set of libraries 
that can be employed to conduct tests on an application (e. g., 
application 135) or manipulate said application. In addition, 
risk mitigation component 418 operates in substantially the 
same manner as risk mitigation component 118. A pro?ling 
component 425 utiliZes a series of speci?c methods aimed at 
gathering detailed information on substantially all functional 
aspects of an application (e.g., application 135) in an appli 
cation development component 120. Such information can 
include, class dependencies, metadata for attributes, number 
of classes, methods employed in the classes, data types 
employed in the application, as Well as design aspects such as 
indicia employed in user interfaces deployed by the applica 
tion. Upon application/ invocation of such methods, results of 
pro?ling tests are gathered by test and manipulation compo 
nent 410 in the manner described hereinbefore. An optimiZa 
tion component 425 analyZes the received results and gener 
ates a manipulation strategy to re-design and/or re-develop 
the pro?led application 135. 












